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The most common surgical techniques employed for 
esophagectomy include transhiatal, Ivor-Lewis, modi- 
fied Ivor-Lewis (three-incision), left thoracoahdominal, 
and radical en bloc procedure. To determine the 
operative approach best suited for a specific patient, 
the surgeon must consider several issues. Technical 
considerations include anatomical tumor location (up- 
per, middle, or  lower esophagus), the type of conduit to 
be used for reconstruction (stomach, small bowel, or  
colon), and the route of reconstruction (subcutaneous, 
substernal, or  posterior hemithorax). Patient related 
considerations include the patient’s body hahitus and 
whether a history of prior operations or  irradiation 
exists. Finally, the intent of the surgery (palliative or  
curative) and whether it is part  of a multimodality 
approach (chemotherapy -t radiotherapy) must be con- 
templated if the operative approach is to be individual- 
ized. The preference at  the Brigham and Women’s 
Hospital is a three-incision modified Ivor-Lewis tech- 
nique for tumors located in the middle and distal third 
of the esophagus. This technique is superior for several 
reasons: (1) it allows a greater proximal esophageal 
margin; (2) the placement of the anastornosis in the neck 
outside the radiated field decreases the morbidity and 
mortality in the event of an anastomotic leak; (3) bile 
reflux is less common with reconstruction in the neck; 
and (4) strictures, when they occur, are more easily 
treated. 
Ivor-Lewis Approach 
Originally, the Ivor-Lewis procedure was a two-stage 
technique for resection of esophageal tumors located in 
the middle third of the esophagus. ’ This approach 
hegan with abdominal exploration and feeding jejunos- 
tomy placement followed several weelts later Iiy right 
thoracotomy and thoracic esophageal resection. The 
stomach was used as a replacement conduit with a 
handsewn, single-layered esophagogastric anastomosis 
in the apex of the chest. Since this procedure was first 
described, it has been modified to a one-stage approach 
and has become a safe and effective proceclure iised by 
many surgeons (see Surgical Technique, 1 and 2 ) .  
Though still commonly used, the Ivor-Lewis ap- 
proach has several drawhacks, most important of which 
is the placement of the anastomosis in the chest. 
Results 
Using the Brigham and Women’s approach at our 
institution, a leak rate of less than S% and an  operative 
mortality rate of 3.6% has been ohserved. Long-term 
survival appears to correlate with patholobGca1 stage. 
Whether to employ induction therapy hefore surgery 
for locally advanced esophageal cancer (stage I1 or  Ill) 
remains controversial. Currently, a national multi- 
institutional cooperative intergroup trial is underway to 
address this issue. 
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SURGICAL TECHNrQUE 
1 The left upper paramedian incision used in the Ivor-Lewis technique is 
shown. The left gastric, left gastroepiploic vessels, and the vena brevia are 
divided, leaving a vascular arch along both curvatures. (1 reprinted with 
permission from Blackwell Science Ltd. l) 
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2 After abdominal mobilization of the stomach, a right thoracotomy is 
performed through the bed of the sixth rib, Vena azygos major has been 
divided and mediastinal pleura opened, showing growth at level of left 
bronchus. (2 reprinted with permission from Blackwell Science Ltd. ') 
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3 The modified Ivor-Lewis or three-incision Brigham and Women’s technique involves mobilization of the thoracic 
esophagus via a limited right posterolateral thoracotomy followed by laparotomy and mobilization of the stomach for use 
as the replacement conduit. A left cervical exposure permits an esophagogastric stapled or handsewn anastomosis to be 
completed in the neck. (A) The figure shows the incision over the latissmus dorsi muscle, which is divided. The serratus 
anterior muscle is spared and retracted medially. (B) The fifth interspace has been opened and a small piece of the sixth 
rib has been removed or  “shingled” to allow the ribs to be spread. Typically, mobilization of the esophagus is begun 
above the tumor, around normal esophagus, to permit adequate visualization of the tumor and surrounding structures. 
With this exposure, resectability can be confirmed by ruling out mediastinal invasion. The initial dissection is then 
carried out toward the apex of the chest. 
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4 After encircling the esophagus with the Penrose 
drain above the tumor, countertraction is applied, and 
blunt finger and electrocautery dissection are used to 
develop the tracheoesophageal plane to and above the 
thoracic inlet. Note that the azygos vein has been 
divided with an endoscopic vascular stapler. Small 
aortic branches (perforators) to the esophagus can be 
controlled with clips or electrocautery. The electrocau- 
tery should be used with caution in the apex of the chest 
to avoid thermal injury to the recurrent laryngeal 
nerve. (4 reprinted with permission from The McGraw- 
Hill Companies.') 
5 The knotted Penrose drain is pushed up 
I through the thoracic. inlet and left to lie beneath the 
omohyoid muscle on the left side of the neck. The 
apex of the chest is packed to tamponade bleeding. 
At the time of the neck dissection, the Penrose 
drain will be retrieved, which facilitates esophageal 
mobilization. The Penrose drain is placed around 
the esophagus below the level where the recurrent 
laryngeal nerves are in close proximity to the 
esophagus. It is pushed up into the neck. Thereby, 
when thr Penrose drain is retrieved, it will help 
identify the surgical dissection plane inside the 
Course ( ) I  these nerve6 and minimize injury to them. 
(5 reprinted with permission from The McGraw- 
Hill Companies.') 
6 Attention is now tnrnetl to  the tumor ant1 tlistal 
esophageal tlissection. In order to  complete the niohiliza- 
tion, a second Penrose drain is placed distal to the tumor. 
Electrocautery is used in the dissection and ensures 
appropriate hemostasis. Dissection is carried clown to the 
diaphragm where a rim of diaphragmatic hiatus is 
resected encircling the specimen. Once the peritoneum is 
entered posteriorly, the lower Penrose drain is pushed 
down around the gastroesophageal (GE) junction below 
the diaphragm. Careful dissection will avoid entry into 
the contralateral pleural space. With the completion of 
this step in the dissection, the thoracic duct is prophylac- 
tically ligated using a mass ligature (0-silk). (6 reprinted 
with permission from The McGraw-Hill Companies.') 
7 An upper midline laparotomy incision exposes the gastric conduit. A left neck incision _ _  
exposes the cervical esophagus. An upper hand retractor is shown retracting the anterior 
abdominal wall. A second, malleable blade is positioned to retract the left lobe of the liver 
rightward. A Balfour retractor aids in separating the edges of the incision. With this 
ex11osui-e the peritoneum overlying the gastroesophageal junction is opened and the 
Penrose drain placed during the thoracotomy is retrieved. 
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8 The Penrose drain is retracted inferiorly to expose 
the gastroesophageal junction and greater curvature of 
the stomach. A rolled laparotomy pad may be placed 
behind the spleen to also bring the greater curvature into 
view. The short gastric vessels in the gastrolienal liga- 
ment are divided using scissors and a clip applier. Once 
the transition zone between the left and right gastroepi- 
ploic arteries is identified, the dissection is carried out at  
least 2 cm lateral to the right gastroepiploic pedicle. 
9 After the greater curvature is mobilized, the stomach is reflected 
superiorly and to the right, exposing the left gastric artery and coronary vein. 
These are ligated and divided with an endovascular stapler (30 mm), near their 
origin, from the celiac axis. Frequently two firings are necessary. Care should 
be taken in placing the stapler to avoid compromising the celiac axis. In 
particular, palpation of a strong pulse in the right gastroepiploic artery after 
the stapler is clamped before firing confirms accurate stapler placement. (9 
reprinted with permission from The McGraw-Hill Companies.2) 
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10 Following a generous Kocher maneuver 
to mobilize the duodenum, a pyloroplasty 
(Heineke-Mikulicz, 1 layer with interrupted 3-0 
silk sutures) as shown or a pyloromyotomy is 
created to provide adequate emptying from the 
conduit. 
1 1 After the stomach has been mobilized, attention is turned 
to the left neck. A standard but limited anterior neck incision is 
carried out and the sternocleidomastoid muscle is reflected 
laterally. Gentle, blunt finger dissection along the esophagus 
deep to omohyoid muscle results in retrieval of the previously 
placed Penrose drain as shown. 
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12 After withdrawal of the nasogastric tube into the pharynx by the anesthetist, a 
GIA stapler is used to divide the cervical esophagus. Note the ligated middle thyroid 
vein and divided omohyoid muscle. Inset: Traction is placed on the Penrose drain 
around the cervical esophagus. (12 reprinted with permission from The McGraw-Hill 
Companies .2)  
13 The specimen is removed through the abdomi- 
nal incision with a long, heavy silk suture attached to 
the end of the esophagus. The silk suture serves to 
keep access to the posterior mediastinum. (13 re- 
printed with permission from The McGraw-Hill Corn- 
panies.2) Y 
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14 After delivering the specimen into the abdomen, a linear cutting 
stapler is used to create the conduit. The gastric conduit staple line is 
outlined. The goal is to obtain a generous surgical margin and keep the 
conduit relatively narrow to mimic the normal esophageal contour. The 
staple line begins at the top of the fundus and ends proximal to the 
pyloroplasty near the crow’s foot along the lesser curve. Also seen is the 
divided lesser omentum, which is accomplished with a single firing of an 
endo GIA 30-mm stapler. This provides a target for the conduit staple line 
and completes the resection. 
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15 Once the conduit is complete, a 30-mL balloon Foley 
catheter and arthroscopy camera bag are prepared for the 
atraumatic delivery of the conduit into the neck. The previously 
passed heavy silk located in the posterior mediastinum is tied to 
the port of the Foley catheter and is pulled up partially through 
the neck incision. (15 reprinted with permission from The 
McGraw-Hill Companies .2) 
I6 An arthroscopy camera bag is tied 
around the Foley catheter balloon and the 
gastric conduit is placed in the folded up 
arthroscopy bag with the proper axial orienta- 
tion (staple line to the patient’s right). Inset: A 
Yankauer suction is attached to the Foley 
catheter protruding from the neck incision to 
collapse the bag around the neoesophagus. 
(16 reprinted with permission from The Mc- 
craw-Hill Companies .2) 
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1'9 The gastric conduit is atraumatically pulled through 
the posterior mediastinum into the cervical wound. Once the 
conduit is visualized in the neck, the suction is discontinued 
and the arthroscopic bag opened. The conduit is gently 
grasped with a Babcock clamp. (17 reprinted with permis- 
sion from The McGraw-Hill Companies.2) 
18 After positioning the conduit with the staple line on the 
patients right side, an end-to-side, cervical esophagus to gastric 
conduit anastomosis is fashioned with one layer of interrupted 
3-0 silk suture. The anastomosis is created on the posterior 
aspect of the stomach to allow more favorable drainage. The 
nasogastric tube is seen passing through the anastomosis and 
generally stays in place for 3 days. In addition, a closed suction 
drain (Jackson-Pratt) is observed passing next to the conduit 
into the superior mediastinum and exits out a stab wound in the 
skin. It helps to prevent a seroma and is typically removed on 
the fifth postoperative day. 
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19 (A) An alternative anastomotic technique is shown. A gastrotomy has been created in 
the posterior aspect of the side of the conduit several centimeters from the edge of the staple 
line using the electrocautery pencil. The corner of the cervical esophageal staple line is being 
resected with the scissors. (B) One limb of the linear cutter 75-mm stapler is passed down the 
cervical esophagus and the other down the gastric conduit to create a side-to-side, functional 
end-to-end, stapled anastomosis. This technique is efficient and results in a wide anastomosis 
that rarely narrows. (C) A TA-linear stapler closes the residual defect in the esophagus and 
stomach. A small silastic sump drain is seen entering the stomach and passing distally. This 
exits through a small stab wound in the skin and keeps the conduit decompressed for 5 to 7 
days. The cervical and abdominal wounds are then closed in standard fashion after placing a 
feeding jejunostomy tube if not already present. 
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